.1 .«■ 



1/15 



FIG. 1 



W 1200 



PRIMARY SITE 



HOST 



HOST 



SAN 



-M03a 



PRIMARY 
STORAGE 
SUBSYSTEM 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



UPDATE 
INFORMATION 




-101a 



-102a 



116 



-104a 

-105a 
-106a 

-107a 

-108 



INTERMEDIATE L mir 
SITE ' 



SAN 



-4-1 03c 



INTERMEDIATE 
STORAGE 
SUBSYSTEM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



RCQ 



-104c 



-112 



-4-113 



MANAGEMENT 
SYSTEM NETWORK 



SECONDARY SITE 




MANAGEMENT 
CONSOLE 



-117 



MANAGEMENT CENTER 



-101d 



HOST -4-1 02b 



SAN 



SECONDARY 

STORAGE 
SUBSYSTEM 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 




-101b 



-103b 
-110 

-104b 

105b 
106b 



07b 



2/15 



FIG. 2 



105- 

106- 

107 

108 

211 



TO MANAGEMENT 
SYSTEM NETWORK 



y 



205 



MEMORY 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



UPDATE 
INFORMATION 



DATA 



TO HOST 



111 



y 



204 



NC 



110 



104 



STORAGE SUBSYSTEM 



HA 




CONTROLLER 
203 

202 

cL 



CPU 



INTERNAL BUS 



DA 




208 



DA 



y 



207 



209 



201 



3/15 



FIG. 3 



CONFIGURATION 
INFORMATION AREA 



112 



CONTROL INFORMATION AREA -| 1 3 

PRIMARY CONTROL 
INFORMATION AREA HK-301 
(PR IM AR Y— > SECONDARY) 

SECONDARY CONTROL 

INFORMATION AREA hf— 3 02 
(SECONDARY-* PRIMARY) 



QUEUE AREA 



PRIMARY MESSAGE AREA 
PRIMARY-^SECONDARY 



114 



303 



SECONDARY MESSAGE AREA 
SECONDARY^ PRIMARY 



304 



PRIMARY DATA AREA 
PR IM AR Y— »• SECON DAR Y 



305 



SECONDARY DATA AREA 
SECONDARY-* PRIMARY 



306 



4/15 

FIG. 4A 




402 403 404 



BLOCK SIZE IS NOT CHANGED IN INTERMEDIATE 
STORAGE SUBSYSTEM 



FIG. 4B 



BL0CK#1 


BL0CK#2 


• 




\ 




BL0CK#1 


g BL0CK#2 





f 

402 



BLOCK SIZE IS CHANGED IN INTERMEDIATE 
STORAGE SUBSYSTEM 



FIG. 5 



PROTECTION DATA 




REQUEST ID 






SEQUENCE NUMBER 






ERROR DETECTION CODE 







•402 



501 
502 
■503 



112 



GROUP ID 



PRIMARY UNIT 
ID 



-601 
-602 



SECONDARY 
UNIT NUMBER 



SECONDARY 
UNIT ID 



QUEUE 
NUMBER 



QUEUE 
INFORMATION 1 



QUEUE 
INFORMATION 2 



5/15 

FIG. 6 

CONFIGURATION 
INFORMATION AREA 



•603 

-604 

—605 
606 



f 



608 
609 
610 
611 




QUEUED 




TYPE 



QUEUE HEAD 



QUEUE SIZE 



PRIMARY 
INFORMATION 



SECONDARY 
INFORMATION 



< 



CONTROL 
INFORMATION 



PRIMARY 
UNIT ID 



PRIMARY / 
CONTROL HEAD 



PRIMARY 
CONTROL SIZE 



•■'614 



612 



V 



CONTROL 
INFORMATION 



SECONDARY 
UNIT ID 



SECONDARY/ 
CONTROL HEAD 



SECONDARY 
CONTROLSIZE 



— 615 



613 
V 



-614 



113 

c± 

CONTROL INFORMATION 
AREA 



PRIMARY CONTROL 
INFORMATION 
PRIMARY-* SECON D AR Y 



GROUP ID 



QUEUED 



POSSESSIVE UNrT 
(PRIMARYUNIT)D 



—618 



PRIMARY HEAD 
POSITION 



PRIMARY SIZE 



HEARTBEAT 



SECONDARY CONTROL 

INFORMATION 
SECONDARY^ PRIMARY 



GROUP ID 



QUEUED 



POSSESSIVE UNIT 
(SECONDARY UNIT) ID 



631 



616 
617 



619 

620 
621 



H4-616 
617 



618 



PRIMARY STORAGE 
SUBSYSTEM 



626 
627 



A. 



628 



A. 



PRIMARY HEAD 
POSITION 



PRIMARY SIZE 



PRIMARY NEXT 
POSITION 



CONTROL 
INFORMATION 

107a 




6/15 



FIG. 7 



724 



721 



UPDATE REQUEST HEADER- ^722 



DATA 



UPDATE REQUEST END 




ATTRIBUTE 



GROUP ID 



QUEUE ID 



REQUEST ID 



TIME STAMP 



VOLUME ID 



ADDRESS 



SIZE 



UPDATE REQUEST HEADER 
ERROR DETECTION CODE 



-701 

-702 

-703 

-704 

-705 

-706 

-707 

-708 

-722 
-709 



FIG. 8 



C 



INITIALIZATION 



ACQUIRE CONNECTION STATUS 



c 



DESIGNATE COPY PAIR, 
GROUP AND PATH 



SET CONFIGURATION 
INFORMATION 



START INITIAL COPY 



INITIALIZATION 



-801 



802 



803 



804 



7/15 



FIG. 9 



c 



UPDATE PROCESS 



RECEIVE WRITE REQUEST 
FROM HOST 



NO 




901 



REMOTE COPY ATTRIBUTE? 




910 



YES 




YES 



SUSPEND? 



UPDATE BIT MAP 



RECEIVE UPDATE 
DATA 



911 



904 
905 





902 
903 



NO 



IS INTERMEDIATE SITE 
PRESENT? 




NO 



YES 



RECEIVE UPDATE DATA 



912 



TRANSMIT BUSY 
TO HOST 



PREPARE UPDATE 
REQUEST 



TRANSMIT (UPDATE 
REQUESTWpATAVTO 
INTERMEDIATE STORAGE 
SUBSYSTEM 



INCREMENT NEXT POSITION 



FORWARD END REPORT 
TO HOST 



c 



•906 



907 



-908 



909 



UPDATE PROCESS 



FIG. 10 



TO FAULT COPING 
PROCESS 



1006 



8/15 



NO 



c 



STATUS CONFIRMATION N 
PROCESS J 




RECEIVE CONTROL 
INFORMATION 

■ 



CHECK STATUS 



YES 



UPDATE CONTROL 
INFORMATION 



DISCARD UPDATE 
REQUEST 



1_ 



WAIT 




1001 
1002 

1003 



— 1004 



1005 



FIG. 11 



0 



FAULT COPING PROCESS 



T 



DETECT FAULT 



SPECIFY FAULTY PORTION 
i 



REPORT FAULT 



X 



BLOCK FAULTY PORTION 




IS ALTERNATING PATH 
PRESENT? 




1101 
1102 
•1103 
-1104 



YES 



NO 



CHANGE PAIR STATE 



PREPARE DIFFERENCE 
BIT MAP IN RESPECT OF 
SECONDARY SITE NOT- 
UPDATED INFORMATION 



1105 
1106 

1107 



0 



FAULT COPING PROCESS 



0 



9/15 



FIG. 12 



PRESENCE OF FAULT 



TO FAULT COPING 
PROCESS 



1209 



/^CONTROL INFORMATION "\ 
V UPDATE PROCESS J 



ACQUIRE CONTROL 
INFORMATION 



1201 




CHECK STATUS 




1202 



OK 



1203 




IS REQUEST PRESENT? 




NO 



YES 



ACQUIRE UPDATE 



PROCEED WITH UPDATE 



INCREMENT ADDRESS 



SET CONTROL 
INFORMATION 



1204 



1205 



1206 



1207 



WAIT 



1208 



10/15 



FIG. 13 



FAULT COPING PROCESS 



310 
1 NG 



NO 



0 



DETECT FAULT 




CHECK STATUS 




OK 




N°<^ IS REQUEST PRESENT? 




| YES 


ACQUIRE AND PROCESS 
REQUEST 







INCREMEN 


T ADDRESS 



1301 
1302 

1303 
1304 



1305 




IS NEXT REQUEST PRESENT ? 




1306 



YES 



ACQUIRE AND PROCESS 
REQUEST 



1307 



CHANGE PAIR STATUS 



PREPARE DIFFERENCE 
BITMAP 



1308 



1309 



FAULT COPING PROCESS 



0 



11/15 



FIG. 14 



NO 



NO 



TO ERROR 
PROCESS 

7 

1414 



1406 



1407 



1408- 



1409- 



c 



RESYNCHRONIZATION 
PROCESS 



3 



ACQUIRE STATUS 




IS RESYNCHRONIZATION 
POSSIBLE? 




YES 




PRIMARY BM START TIME > 
SECONDARY BM START TIME ? 






YES 


DESIGNATE COPY PAIR, 
GROUP AND PATH 






SET NEW CONFIGURATION 
INFORMATION 








INITIAL COPY? 




1401 
1402 

1403 

1404 

•1405 
YES 



NO 




RESYNCHRONIZATION TO 
PRIMARY SITE? 




1413- 



NO 



PERFORM INITIAL 
COPY 



YES 



FORWARD BIT MAPTO 
PRIMARY 



? 


1411 

) 


FORWARD BIT MAP TO 
SECONDARY 



START RESYNCHRONIZA- 
TION FROM PRIMARY 
TO SECONDARY 



1410- 



START RESYNCHRONIZA- 
TION FROM SECONDARY 
TO PRIMARY 



RESUME HOST 10 



c 



1412 



RESYNCHRONIZATION 
PROCESS 



12/15 



FIG. 15 




13/15 



FIG. 16 



I — -101b 




MANAGEMENT 
CONSOLE 



-117 



14/15 



FIG. 17 



!— 101a 




1701 



INTERMEDIATE 
SITE 



SAN 









INTERMEDIATE 
STORAGE 
SUBSYSTEM 

CONFIGURATION 
INFORMATION 

~CONTROL^ 
INFORMATION 

RCQ 



MANAGEMENT 
SYSTEM NETWORK 




SECONDARY SfTE 



MANAGEMENT 
CONSOLE 



HOST -M02b 



SAN 



SECONDARY 
STORAGE 
SUBSYSTEM 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



S-Vol 



S-Vol 



-101b 



-103b 
•110 

-104b 

-105b 
-106b 

-107b 

-115 
-115 



-117 



PRIMARY SfTE 



109- 
109- 



! — ^101a 




PRIMARY 
STORAGE 
SUBSYSTEM 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



UPDATE 
INFORMATION 



P-Vol 



P-Vol 



-105a 
-106a 

-107a 

-108 



15/15 

FIG. 18 



116 



101c 



INTERMEDIATE 
SITE 



SAN / 


104c 
S 




^110 



INTERMEDIATE 

STORAGE 
SUBSYSTEM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



RCQ 




114 



MANAGEMENT 
SYSTEM NETWORK 



MANAGEMENT 
CONSOLE 



111 



-117 



SECONDARY I— 101b 
SITE A 



HOST 



SAN 



SECONDARY 

STORAGE 
SUBSYSTEM A 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 




-102b 

-103b 
•110 

-104b 

-105b 
-106b 

-107b 



SECONDARY 101e 
SITEB 



HOST 



SAN 



SECONDARY 

STORAGE 
SUBSYSTEM B 



PROGRAM 



CONFIGURATION 
INFORMATION 



CONTROL 
INFORMATION 



S-Vol 



S-Vol 



-102e 

-103e 
•110 

-104e 

-105e 
-106e 

-107e 

•115 

•115 



